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INTRODUCTION
The Habitat Evaluation Procedure (HEP) was developed in 1980 by the W. S. Fish and Wildlife Service (USFWS) (USFWS 1980a , USFWS 1980b . HEP is a species-habitat based approach to assess project impacts, and it is a convenient tool to document the predicted effects of proposed management actions. The Northwest Power Planning Council (NPPC), now known as the Northwest Power and Conservation Council (NPCC), endorsed the use of HEP in its Columbia River Basin Fish and Wildlife Program to evaluate wildlife benefits and impacts associated with the development and operation of the federal Columbia River Basin hydroelectric system WPPC 1994). The Albeni Falls Interagency Work Group (Work Group) used HEP in 1987 to evaluate wildlife impacts attributed to the Albeni Falls hydroelectric facility (Martin et aE. 1988 ).
In 1995-1996, the Work Group (Kalispel Tribe, Coeur d' Alene Tribe, Kootenai Tribe of Idaho, Idaho Department of Fish and Game, USFWS, and U. S. Army Corps of Engineers) began implementing activities to mitigate wildlife habitat losses. Implementation activities include the protection, restoration, and enhancement of wildlife habitat. In September 2004, the Kalispel Tribe purchased the West Beaver Lake property located southeast of Sandpoint, Idaho ( m r e s 1 and 2). The initial baseline habitat assessment was also completed in September 2004. The baseline assessment describes existing ecological conditions on the property and will be used to guide fbture enhancement activities.
The objective of using HEP at the West Beaver Lake Project and other protected properties is to document the quality and quantity of available habitat for selected wildlife species. In this way, HEP provides information on the relative value of the same area at future points in t h e so that the effect of management activities on wildlife habitat can be quantified. When combined with other tools, the baseline HEP will be used to determine the most effective on-site management, restoration, and enhancement actions to increase habitat suitability for targeted species. The same process will be replicated every five years to quantitatively evaluate the effectiveness of management strategies in improving and maintaining habitat conditions while providing additional crediting to BPA for enhanced habitat values. West Beaver Lake Project -2005 WEP Report
METHODS
The HEP is based on the assumption that habitat for selected wildlife species can be described by a Habitat Suitability Index (HSI). This value is derived from an evaluation of the ability of key habitat components to supply the life requisites of selected wildlife species. Habitat quality, expressed as an index or HSI, measures how suitable the habitat is for a particular species when compared to optimum habitat. The HSI varies from zero to one (optimum) . The value of an area to a given species of wildlife is a product of the size of the area and the quality of the area (HSI) for the species. This product is comparable to "habitat value" and is expressed as a Habitat Unit (HU). One HU is equal to a unit of area (one acre, for example) which has optimum value to the target species.
The HEP team randomly selected various sites within each cover type from which life requisite data were collected. Habitat quality was visually inspected by the HEP team and all values were recorded in the field (Table I) . The mallard and muskrat HSI values were determined from one site, and bald eagle, blackcapped chickadee, and white-tailed deer habitat suitability were ascertained from 2 sites. HSI values were determined using the equations specified in the species models for bald eagle, blackcapped chickadee, mallard, muskrat, and white-tailed deer' (Appendix A). A total of 3 sampling sites were permanently located using a Garmin 111 global positioning system (Figure 3 ).
I
To maintain consistency within the Albeni Falls Wildlife Mitigation Program, modified species models and histograms used by the Kalispel Tribe (Merker 1993) were used at the West Beaver Lake Project. Beaver Lake Wes -39 Acres Beznrw wed cow%-hatap '-" Habitat cover types were delineated using 1:24,000 scale 1992 U.S. Forest Service aerial photography and on-site verification ( Table 2) . Supplemental information was used from the USFWS National Wetland Inventory map. Cover type acreage was determined using Arcview 3.1 software ( Table 3 ). The Habitat Units were calculated using the formula: HU = (cover type area.) (HSI value) The HEP team collected habitat data along a transect (100-foot intervals) within each cover type. Sampling transects were lengthened to achieve a 90 percent confidence level for parameter point estimates. Adequacy of habitat sampling was determined using the formula (Lapin 1980):
Where: a = critical normal value (p=O. 1) from any standard statistical reference 0 = standard deviation e = tolerable error level Shrub presence, species, and height data were collected at 2-foot intervals along the sampling transect. Percent herbaceous cover and percent herbaceous cover composed of grass were measured using a 0.5 by 1.0 meter sampling frame (Daubenmire 1959) at 50-foot intervals along the transect. Height of the herbaceous layer was measured at 5 points within the sampling frame. A Robe1 pale (Rabel et al. 1970) was used to determine the height-density of the herbaceous layer. Visual obstruction rating (VOR) was determined by four Robe1 pole measurements, two parallel and two perpendicular to the transect, and taken at SO-foot intervals along the transect. Distances to water, size of water bodies, ratios of open water to emergent vegetation, and road densities were derived from a ~OmbinatiOn of field estimation and evaluation of aerial photographs and topographic maps.
To determine the suitability of mallard brood-rearing habitat adjacent to the shoreline, aerial photography was examined and field verification was conducted 100 meters from the water's edge. In the coniferous habitat type data was not collected. With a site visit we estimated the shrub coverage would have been on the low end of the scale and the data numbers reflect that observation.
RESULTS
The West Beaver Lake Project is comprised of two habitat types. Emergent wetland habitat (1 0.50 acres) provides 7.17 HUs for mallard and muskat. An estimated 27.80 acres contain conifer forest habitat, providing a total of 95.9 1 HUs for bald eagle, black-capped chickadee, mallard, and white-tailed deer. 
DISCUSSION
Emergeit t Wetland
Emergent wetlands comprise 10.50 acres (27.41%) of the West Beaver Lake Project and provide a total of 7.17 Hlis for mallard and muskrat. Mallards are limited by interspersion (V,), or the West Beaver Lake Project -2005 HEP Rcport numbeddiversity of available wetland types influenced by varying flooding regimes. Shoreline cover (V,) is below moderate quality. This habitat type provides above moderate cover (V,) for muskrats. However, lughly preferred food sources (e .g . Typha spp. and Scirpus spp.) are needed to increase muskrat habitat suitability. A total of 4.20 HUs and 2.97 HUs are provided for mallard and muskrat, respectively.
Conifer Forest
An estimated 72.5% of the West Beaver Lake Project is comprised of coniferous forest (27.8 acres). This habitat type provides 92.9% of the total baseline HUs available on the Project. Conifer forest provides 43.08 HUs for breeding and wintering bald eagle. Recently cutover timber provides limited nest/perch sites for optimal habitat suitability. Black-capped chickadee habitat is near optimal as is indicated by an HSI score of 0.97. Currently, the conifer forested habitat provides 27.10 HUs for black-capped chickadee. White-tailed deer habitat suitability is limited by the lack of palatable hydrophytic shrubs such as willow (Snlix spp..) , red-osier dogwood (Cornus stolonifera), and alder (Alnus rubra). A total of 23.63 baseline HUs are provided for white-tailed deer and 2.1 for mallard.
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Breeding bald eagle habitat suitability index value is the lower of food or reproductive suitability index values. SI value = 0.0.
Equation
West Beaver Lake Project -2005 HEP Report
Black-capped Chickadee Habitat Suitability Index Model
Overview This model considers the ability of the habitat to meet the food and reproductive needs of the black-capped chickadee as an indication of the overall habitat suitability. Cover needs are assumed to be met by the food and reproductive requisites and water is assumed not to be limiting. 
Habitat Evaluation Criteria
Food (V,): Seasonal wetlands, which produce the highest quantities of aquatic invertebrates, are preferred feeding habitat for laying mallard hens. The density of mallard pairdhectare is assumed to be higher in seasonal rather than semi-permanent wetlands.
A -Temporarily Flooded: Surface water is present for brief periods during growing season.
SI value = 0.3 B -Seasonally Flooded: Surface water is present for extended periods especially early in the growing season, but is absent by the end of the season in most years. 
Muskrat Habitat Suitability Index Model
Overview
Year-round habitat requirements of the muskrat can be Ilfilled within wetland habitats that provide herbaceous vegetation and permanent surface water with minor fluctuations in water levels. Wetlands characterized by seasonal drying, an absence of emergent vegetation, or both, have less potential as year-round muskrat habitat than wetlands with permanent water and an abundance of emergent vegetation. It is assumed that food and cover are interdependent characteristics of the muskrat's habitat and that measures of vegetative abundance and water permanence within a wetland can be aggregated to reflect habitat conditions favoring maintenance of the muskrat's food and cover requirements. The reproductive habitat requirements of the species are assumed to be met when adequate water, food, and cover conditions are present. 
